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the previously established protocol (J. Am. Chem. Soc. 2007, 129, 12940-12941) . The functional concentration of P450 enzymes was calculated from the CO-bound reduced difference spectrum (J. Biol. Chem. 1964 , 239, 2379 -2385 using the extinction coefficient (ϵ 450-490 ) of 91,000 M -1 · cm -1 . The concentration of reductases was determined by Bradford assay (Anal. Biochem. 1976, 72, 248-254) using bovine serum albumin (BSA) as standard.
MycG enzymatic assay. The standard assay containing 1 μM MycG, 100 μM (or 10 and 1 μM for investigation of stoichiometric effect) RhFRED or RhFRED-Fdx, 0.5 mM substrate, and 2.5 mM NADPH in 100 μl of reaction buffer (50 mM NaH 2 PO 4 , pH 7.3, 10% glycerol) was carried out at 28 o C for 2 h and quenched twice with equal volume of chloroform. The organic extracts were combined and dried by N 2 flow and re-dissolved in 100 μl of methanol for LC-MS analysis. For the self-sufficient MycG enzymes, 1 μM MycG-RhFRED or MycG-RhFRED-Fdx was used for replacement of 1 μM MycG and 100 μM reductase in the above standard reaction. Measurements of NADPH coupling efficiency followed Ba et al. (Biotechnol. Bioeng. 2013 , 110, 2815 -2825 with slight modifications.
Detection of formaldehyde using Purpald reagent. The reaction containing 1 μM MycG, 100 μM RhFRED or RhFRED-Fdx, 0.5 mM substrate, and 2.5 mM NADPH in 100 μL reaction buffer (50 mM NaH 2 PO 4 , pH 7.3, 10% glycerol) was carried out at 28 o C. After 2h incubation, 50 µL of 2 M NaOH solution containing 150 mM Purpald reagent (Sigma Aldrich) was mixed with 50 µL reaction solution. The A 550 nm of mixture was measured using the plate reader of Synergy HT (BioTek). However, this assay is not suitable for quantification due to the reactive nature of formaldehyde.
One phase exponential decay kinetics for MycG reactions using M-IV as substrate. The standard assay contained 1 μM MycG, 100 μM RhFRED or RhFRED-Fdx, 0.5 mM M-IV, and 2.5 mM NADPH in 100 μl of reaction buffer (50 mM NaH 2 PO 4 , pH 7.3, 10% glycerol). For the self-sufficient MycG catalysed reaction, 1 μM MycG-RhFRED or MycG-RhFRED-Fdx was used to replace of 1 μM MycG and 100 μM reductase in the above described standard reaction. The reactions were carried out at 28 o C, and quenched by adding equal volume of chloroform at 0min, 5min, 10min, 20min, 60min and 120min. The reaction extracts were subject to HPLC analysis. The areas under curve (AUCs) of the substrate M-IV at different time points were used for fitting the one phase exponential decay curve to deduce the rate constant (k). All experiments were performed S4 in triplicate.
Determination of NADPH coupling efficiencies. By following the previously established procedure (Biotechnol. Bioeng. 2013 , 110, 2815 -2825 , the NADPH coupling efficiencies of different MycG reactions were determined as follow: NADPH consumption was monitored at 340 nm using the plate reader of Synergy HT (BioTek), and calculated with the extinction coefficient of 6.22 mM -1 cm -1 . The substrate consumption was measured by HPLC when NADPH was depleted. All measurements were performed in duplicate. Coupling efficiency was calculated as the percentage of NADPH used for product formation (i.e. substrate consumption) over the total NADPH consumption.
Measurement of H 2 O 2 concentration in MycG reactions.
From different MycG reactions, 10μL aliquot of reaction mixture was taken into 50μl deinoized water and thoroughly mixed with 40μL chloroform to quench the reaction at 0min, 5min, 10min, 20min, 60min and 120min, respectively. The mixture was centrifuged and the supernatant was used for the Amplex® Red Hydrogen Peroxide/Peroxidase Assay (Life Technologies).
Following the manufacturer's protocol, appropriate amounts of 20 mM H 2 O 2 working solution were diluted into 1x Reaction Buffer to generate H 2 O 2 serial concentrations ranging from 0 to 10 μM in a 96-well microplate. The absorbance at 560 nm of each sample well was recorded by the Synergy HT plate reader (BioTek), and the standard curve was established. Next, 10μl MycG reaction supernatant was added into 40μl 1x Reaction Buffer, and another 50 μL of 100 μM Amplex® Red reagent and 0.2 U/mL horseradish peroxigenase (HRP) was added into each microplate well to initiate the reaction. The reactions were incubated at room temperature for 30 minutes in darkness, after which A 560 nm values were taken and used to calculate the concentration of H 2 O 2 by fitting into the standard curve. All experiments were performed in duplicate.
The effects of catalase, superoxide dismutase (SOD) and ascorbate on MycG reactions. To the standard
MycG reaction containing 1 μM MycG, 100 μM RhFRED, and 0.5 mM substrate, 20 U bovine liver catalase (Sigma Aldrich), 2 U SOD from bovine erythrocytes (Sigma Aldrich), 20 mM ascorbate (Sigma Aldrich), and the combination of these three ROS scavengers were added, respectively, prior to the addition of 2.5 mM (final concentration) NADPH in 100 μl of reaction mixture. After 2 h incubation at 28 o C, the reaction extracts were analyzed by HPLC to calculate the overall conversion percentage and the ratio between demethylated product and oxidized products. To evaluate the dose responses, 0, 2, 4, 20, and 200 U catalase; 0, 0.2, 1, 2, and the dose response curves were drawn with the overall conversion percentages and the ratios between demethylated product and oxidized products under the different concentrations of ROS scavengers. All experiments were performed in duplicate. 
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The DNA sequences encoding Fdx, RhFRED, and RhFRED-Fdx Table S1 . Primers used in this study 
